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Surgeon General’s Report

Table 10.5S Studies on the association between active smoking and dental caries

Study Design/population Findings
Bruno- e Cohort e Mean DMFS (+SD) increment by 8th-grade smoking status:
Ambrosius et  ® 162 girls — Smoker: 7.7 (£4.7), p <0.001
al. 2005 e 12 years of age at baseline (7 grade) — Nonsmoker: 1.9 (+4.7)
e Falkenberg, Sweden e DMFS increment >1 for smokers: OR = 4.1 (1.0-18.9)
e 3-year follow-up
Birnboim- e Cross-sectional e DT (mean):
Blau et al. e 581 male army recruits — Smoker: 2.31
2006 e 17-26 years of age — Nonsmoker: 1.48
o Israel — p <0.0001 (t-test)
e MT (mean):
— Smoker: 0.40

— Nonsmoker: 0.19

— p=0.0012 (t-test)
e FT (mean):

— Smoker: 2.73

— Nonsmoker: 3.57

— p = 0.0049 (t-test)
e DMFT (mean):

— Smoker: 5.44

— Nonsmoker: 5.25

—p =0.6000 (t-test)

Dye et al. e Cross-sectional e Prevalence of dental caries:
2007 e Nationally — Current smoker: 91.48%

— Former smoker: 92.83%
— Never smoker: 91.19%

e Prevalence of untreated dental caries:
— Current smoker: 39.26%
— Former smoker: 19.67%
— Never smoker: 20.56%

e DT (mean):
— Current smoker: 1.42
— Former smoker: 0.53
— Never smoker: 0.51

e MT (mean):
— Current smoker: 4.12
— Former smoker: 2.30
— Never smoker: 1.83

¢ FT (mean):
— Current smoker: 5.90
— Former smoker: 7.73
— Never smoker: 7.31

e DMFT (mean):
— Current smoker: 11.44
— Former smoker: 10.55
— Never smoker: 9.65
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Table 10.5S Continued

The Health Consequences of Smoking—50 Years of Progress

Study Design/population Findings
Ojima et al. e Cross-sectional e Prevalence of untreated dental caries:
2007 e Nationally — Current smoker: 52.4%

Aguilar-Zinser
et al. 2008

Hamasha and
Safadi 2008

e Cross-sectional

e 824 male truck drivers, 20—-65 years
of age (mean age = 35.5 years)

e Mexico City, Mexico

e Cross-sectional

e 1,096 randomly selected adults
e 18-67 years of age

e Irbid, Jordan

— Former smoker: 42.3%
— Never smoker: 33.9%
¢ AOR for untreated dental caries (adjusted for frequency of brushing,
BMI, alcohol consumption, and intake of vitamins C and E):
— Current smoker: 1.67 (1.28-2.20)
— Former smoker: 1.25 (0.77-2.04)
— Never smoker: 1.00 (reference)

e DT (mean):

— Current smoker: 3.97

— Former smoker: 3.94

— Nonsmoker: 4.13

— Tukey-Kramer p trend = 0.85
e MT (mean):

— Current smoker: 1.65

— Former smoker: 2.24

— Nonsmoker: 1.40

— Tukey-Kramer p trend < 0.01
¢ FT (mean):

— Current smoker: 3.16

— Former smoker: 3.66

— Nonsmoker: 3.02

— Tukey-Kramer p trend = 0.27
e DMFT (mean):

— Current smoker: 8.80

— Former smoker: 9.86

— Nonsmoker: 8.55

— Tukey-Kramer p trend = 0.01

e DS (mean):
— Smoker: 7.27
— Nonsmoker: 6.01
— Mann-Whitney p trend = 0.05
e MS (mean):
— Smoker: 25.18
— Nonsmoker: 19.45
— Mann-Whitney p trend = 0.05
e FS (mean):
— Smoker: 6.75
— Nonsmoker: 8.33
— Mann-Whitney p trend = 0.05
e DFS (mean):
— Smoker: 14.02
— Nonsmoker: 14.24
— Mann-Whitney p trend = 0.05
e DMFS (mean):
— Smoker: 39.20
— Nonsmoker: 33.79
— Mann-Whitney p trend = 0.05
e Smoking status was a significant (p <0.005) independent variable in
a multiple linear regression model of DMFS that also included age,
frequency of dental flossing, family income, urban/rural residence,
education level, and frequency of toothbrushing.
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Table 10.5S Continued

Study Design/population

Findings

Roberts- e Cross-sectional
Thomson and e 644 randomly selected adults
Stewart 2008 e 20-25 years of age

e South Australia

Vellappally et e Cross-sectional

al. 2008 e 805 dental patients
e 30-69 years of age
e Kochi, India

Al-Habashneh e Cross-sectional

et al. 2009 e 560 periodontal patients
e 16-35 years of age
e Irbid, Jordan

e Precavitated DS (mean):
— Current smoker: 3.07
— Not current smoker: 2.19

e Cavitated DS (mean):
— Current smoker: 1.43
— Not current smoker: 0.65
- p <0.05 (ANOVA)

® D;MFS (mean):
— Current smoker: 6.26
— Not current smoker: 5.96

e Current smoking status was also significantly associated (p <0.01)
with DS in a multiple linear regression model that was adjusted for
government benefits, employment status, usual reason for dental visit,
public/private site for last dental visit, frequency of toothbrushing, and
frequency of consuming acidic beverages

e DT (mean):

— Regular smoker: 6.44

— Occasional smoker: 3.60

— Former smoker: 5.50

— Nonsmoker: 5.10

— p <0.001 (Kruskal-Wallis one-way ANOVA)
e MT (mean):

— Regular smoker: 1.90

— Occasional smoker: 1.57

— Former smoker: 1.62

— Nonsmoker: 1.53

— p trend = 0.529 (Kruskal-Wallis one-way ANOVA)
e FT (mean):

— Regular smoker: 3.29

— Occasional smoker: 1.97

— Former smoker: 3.23

— Nonsmoker: 2.33

— p <0.001 (Kruskal-Wallis one-way ANOVA)
e DMFT (mean):

— Regular smoker: 11.63

— Occasional smoker: 7.14

— Former smoker: 10.35

— Nonsmoker: 8.96

— p <0.001 (Kruskal-Wallis one-way ANOVA)

e Chronic gingivitis, DMFT (mean):
— Smoker: 8.02
— Nonsmoker: 5.39
— p <0.05 (t-test)
e Chronic periodontitis, DMFT (mean):
— Smoker: 12.87
— Nonsmoker: 9.59
— p <0.05 (t-test)
e Aggressive periodontitis, DMFT (mean):
— Smoker: 5.03
— Nonsmoker: 3.00
- p <0.05 (t-test)
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The Health Consequences of Smoking—50 Years of Progress

Table 10.5S Continued

Study Design/population Findings

Duetal. 2009 e Cross-sectional ¢ Prevalence of experience with root surface caries among persons with
e 1,080 adults, 35-44 years of age gingival recession:
e 1,080 adults, 6574 years of age — Current smoker: 38.6%
e Hubei Province, China — Former smoker: 30.7%

— Never smoker: 29.8%

¢ AOR for root surface caries among persons with gingival recession
(adjusted for age, ethnicity, tea drinking, dental visits, and annual
family income):
— Current smoker: 1.76 (1.18-2.63)
— Former smoker: 1.39 (1.10-1.75)
— Never smoker: 1.00 (reference)

lida et al. e Cross-sectional e Prevalence of untreated caries:
2009 ¢ Nationally representative sample — Current smoker: 34.6%

e 5,110 females — Former smoker: 18.3%

e 15-44 years of age — Never smoker: 20.3%

e United States e DMFS (mean):

— Current smoker: 25.5
— Former smoker: 16.5
— Never smoker: 16.1

¢ AOR for untreated caries (adjusted for age, race/ethnicity, country of
birth, poverty status, education level, health insurance status, marital
status, number of live births, BMI, alcohol consumption, time since
last dental visit, and reason for last dental visit):
— Current smoker: 1.82 (1.23-2.70)
— Former smoker: 0.99 (0.65-1.52)
— Never smoker: 1.00 (reference)

Skudutyte- e Cross-sectional e Number of sound teeth (mean):
Rysstad et al. e Random sample of 149 adults — Current smoker: 17.4
2009 e 35 years of age — Former smoker: 16.0

e Oslo, Norway — Never smoker: 17.5

e Prevalence of decay:
— Current smoker: 50%
— Former smoker: 32%
— Never smoker: 14%
¢ AOR for decay (adjusted for family income, frequency of
toothbrushing, pattern of dental visits, and time since last dental visit):
— Current smoker: 4.5 (1.6-12.6)
— Former smoker: 2.8 (1.0-8.2)
— Never smoker: 1.00 (reference)

Ditmyer et al. o Case-control e Smoking status of adolescent cases:
2010 e Cases: 1,576 adolescents, 12-19 — Currently smoke: 372 (23.6%)
years of age, with >4 DMFT — Currently do not smoke: 1,204 (76.4%)
e Controls: 1,392 adolescents, 12-19 e Smoking status of adolescent controls:
years of age, with no dental caries — Currently smoke: 215 (15.4%)
e Nevada — Currently do not smoke: 1,177 (84.6%)

¢ AOR for >4 DMFT (adjusted for race/ethnicity, age, dental insurance
status, fluoridation status, exposure to secondhand smoke, and
presence of dental sealants): 1.85 (1.68-2.06)
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Table 10.5S Continued

Study

Design/population

Findings

Kumar et al.
2010

Sugihara et al.

2010

Campus et al.
2011

e Cross-sectional

e 345 medical students
e 18-25 years of age

e Udaipur, India

e Cross-sectional

e 153 adults

® 60-94 years of age
e Chiba, Japan

e Cross-sectional

e 762 adults

e 21-32 years of age, enrolled in a
military academy

o Ttaly

e DT (mean):

— Smoker: 4.05

— Nonsmoker: 2.82

- <0.0001 (t-test)
e MT (mean):

— Smoker: 0.27

— Nonsmoker: 0.06

— p <0.0001 (t-test)
e FT (mean):

— Smoker: 1.69

— Nonsmoker: 1.19

— p trend = 0.004 (t-test)
e DMFT (mean):

— Smoker: 6.01

— Nonsmoker: 4.08

- <0.0001 (t-test)

e Smoking status was not associated with the number of decayed root
surfaces

e DS (mean):
— Heavy smoker: 1.1
— Light smoker: 0.8
— Nonsmoker: 0.6
— p trend = 0.01 (Kruskal-Wallis)
e MS (mean):
— Heavy smoker: 2.5
— Light smoker: 2.5
— Nonsmoker: 2.3
— p >0.05 (Kruskal-Wallis)
e ['S (mean):
— Heavy smoker: 7.9
— Light smoker: 7.6
— Nonsmoker: 7.4
— p >0.05 (Kruskal-Wallis)
e DMFS (mean):
— Heavy smoker: 11.5
— Light smoker: 11.3
— Nonsmoker: 9.9
— p trend = 0.04 (Kruskal-Wallis)

Notes: ANOVA = analysis of variance; AOR = adjusted odds ratio; BMI = body mass index; CI = confidence interval; DFS = decayed

or filled permanent tooth surfaces; DMFS = decayed, missing, or filled permanent tooth surfaces; DgMFS = cavitated, decayed,
untreated, missing, or filled permanent tooth surfaces; DMFT = decayed, missing, or filled permanent teeth; DS = decayed permanent
tooth surfaces; DT = decayed permanent teeth; FS = filled permanent tooth surfaces; FT = filled permanent teeth; MS = missing
permanent tooth surfaces; MT = missing permanent teeth; OR = odds ratio; SD = standard deviation.
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Table 10.6S Studies on exposure to tobacco smoke and dental caries

Study Design/population Findings
Williams et e Cross-sectional ¢ Prevalence of dental caries by parental smoking status:
al. 2000 ¢ Nationally representative sample — Neither parent: 21%

e 749 children — Mother only: 38% (p<0.001)2

e 3-4.5 years of age — Father only: 25% (p not significant)?

e United Kingdom — Both parents: 31% (p <0.05)2

— Either parent: 33% (p <0.001)2
e dmft (mean) by parental smoking status:
— Neither parent: 0.8
— Mother only: 1.8
— Father only: 0.8
— Both parents: 1.5
— Either parent: 1.3
¢ Prevalence of dental caries by household social class (nonmanual or
manual occupation) and mothers’ smoking status:
— Nonmanual, smoker: 32% (p <0.01)P
— Nonmanual, nonsmoker: 18%
— Manual, smoker: 38% (p <0.05)P
— Manual, nonsmoker: 26%
e dmft (mean) by household social class and mothers’ smoking status:
— Nonmanual, smoker: 1.4
— Nonmanual, nonsmoker: 0.6
— Manual, smoker: 1.9
— Manual, nonsmoker: 1.0
¢ AOR for mothers’ smoking and dental caries in child (adjusted for
child’s age and social class of head of household): 1.54 (1.07-2.21)

Aligne et al. o Cross-sectional ¢ Prevalence of decayed or filled tooth surfaces of deciduous teeth by
2003 ¢ Nationally representative sample serum cotinine level (ng/mL):

e 3,531 children — <0.2 (decayed): 18.2% (reference)

e 4-11 years of age — 0.2-10 (decayed): 31.7% (p <0.001)

e United States — <0.2 (filled): 29.2% (reference)

— 0.2-10 (filled): 36.5% (p = 0.01)
e Prevalence of decayed or filled tooth surfaces of permanent teeth by
serum cotinine level (ng/mL):
— <0.2 (decayed): 7.4% (reference)
— 0.2-10 (decayed): 10.4% (p = 0.07)
— <0.2 (filled): 19.7% (reference)
— 0.2-10 (filled): 18.3% (p = 0.59)
¢ AOR for decayed deciduous teeth associated with serum cotinine level
(ng/mL):
— <0.05: 1.0 (reference)
— 0.05-<0.2: 1.3 (0.8-2.4)
- 0.2-1.0: 2.2 (1.3-3.6)
- >1.0: 2.3 (1.4-3.0)
e AOR for filled deciduous teeth associated with serum cotinine level (ng/
mL):
— <0.05: 1.0 (reference)
— 0.05-<0.2: 1.1 (0.7-1.8)
- 0.2-1.0: 1.6 (1.0-2.4)
- >1.0: 1.5 (1.0-2.3)
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Table 10.6S Continued

Findings

Study Design/population
Shenkin et e Prospective cohort
al. 2004 e 637 children

e 47 years of age
e Jowa

Tanaka et al.
2006

e Cross-sectional

e Nationally representative sample
e 925 children

e 1-14 years of age

e Japan

Ayo-Yusuf et

al. 2007 e 1,873 8th-grade students
e 12-19 years of age
e Limpopo Province, South Africa
Saraiva et e Cross-sectional
al. 2007 e Nationally representative sample
e 3,189 children
e 2-5.9 years of age
e United States
Avsar et al. e Cross-sectional
2008 e 180 dental patients

e 46 years of age
o Turkey

e Cross-sectional representative sample

¢ Prevalence and RR of dental caries in primary dentition by SES and

presence of regular smoker in household (reference: no smoker in

home):

— Low SES. Smoker in home: 48%, RR = 1.50 (0.95-2.37); no smoker
in home: 32%

— Middle SES. Smoker in home: 52%, RR = 2.15 (1.35-3.45); no
smoker in home: 24%

— High SES. Smoker in home: 33%, RR = 1.66 (0.64-4.33); no smoker
in home: 20%

— All. Smoker in home: 44%, RR = 1.74 (1.27-2.37); no smoker in
home: 25%

AOR for caries in primary dentition and presence of regular smoker in

household (adjusted for age, frequency of toothbrushing, total ingested

fluoride, and SES): 3.38 (1.68-6.79)

Prevalence of decayed or filled teeth and AOR (adjusted for age,

gender, region, frequency of toothbrushing, experience with topical

fluoride application, and BMI) for outcome by presence of smoking in

household (reference: no smoker in home):

— Decayed and/or filled teeth. Smoker in home: 63.4%, AOR = 1.26
(0.93-1.69); no smoker in home: 59.6%

— Decayed teeth. Smoker in home: 40.5%, AOR = 1.34 (1.02-1.76); no
smoker in home: 33.6%

— Filled teeth. Smoker in home: 49.1%, AOR = 1.03 (0.76-1.40); No
smoker in home: 49.4%

Prevalence and AOR for decayed second permanent molars by exposure
to secondhand smoke:

— Smoker in home: 23.4%, AOR = 2.02 (1.22-3.33)

— No smoker in home: 12.3%, AOR = 1.00 (reference)

Prevalence and AOR for >1 dft by number of smokers in the home
(adjusted for child’s gender, age, and race/ethnicity; maternal age at
birth of child; fluoride supplementation status; carbohydrate intake;
education level of head of household; household income poverty ratio;
frequency of dental visits; duration of bottle feeding; low birth weight;
and preterm birth):

— No smokers in home: 17.6%, AOR = 1.00 (reference)

— 1 or 2 smokers in home: 28.6%, AOR = 1.42 (1.13-1.78)

— >2 smokers in home: 24.6%, AOR = 1.39 (1.02-1.89)

Prevalence of dental caries and mean dmft by status of smoking in the
household:

— No smoking in home: 65.6%, 4.64

— Smoking in home: 89.9%, 10.58

Mean dmft by number of cigarettes smoked/day by members of the
household:

— <10 cigarettes/day: 5.20

— 10-20 cigarettes/day: 9.77

— >20 cigarettes/day: 16.77
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Table 10.6S Continued
Study Design/population Findings
Hanioka et e Cross-sectional ¢ Adjusted mean number of decayed teeth, prevalence of decayed teeth,
al. 2008 e 732 children and AOR for having decayed teeth by smoking status of parents
e 3 years of age, attending a public (adjusted for gender, order of birth, main type of drink, frequency
health center of sugar-containing snacks, daily toothbrushing by parents, use of
e Hokkaido, Japan fluoridated toothpaste, and residential location):
— Neither parent smokes: 1.2 (mean), 25.6%, AOR = 1.00 (reference)
— Only father smokes: 1.6 (mean), 35.3%, AOR = 1.52 (1.01-2.30)
— Only mother smokes: 2.1 (mean), 45.7%, AOR = 2.25 (1.51-3.37)
Leroy et al. e Cross-sectional e For children, 3 years of age, prevalence and AOR of experience with
2008 e Representative samples: 1,250 dental caries by family smoking status:

Tanaka et al.

2009

Christensen
et al. 2010

Ditmyer et
al. 2010

children, 3 years of age; 1,283
children, 5 years of age
¢ Flanders (Flemish Region), Belgium

e Cross-sectional

e 2,109 children

e 3 years of age

e Fukuoka City, Japan

e Cross-sectional

e 2,168 children and adolescents
e 5,12, and 15 years of age

e Denmark

e Case-control

e Cases: 2,115 adolescents; 12-19 years
of age, with >4 DMFT

e Controls: 2,035 adolescents; 12-19
years of age, with no dental caries

e Nevada

— Current smoker: 10.3%, AOR = 1.98 (0.68-5.76)

— Former smoker: 5.9%, AOR = 1.71 (0.30-9.65)

— Never smoker: 4.9%, AOR = 1.00 (reference)

For children, 5 years of age, prevalence and AOR of experience with
dental caries by family smoking status:

— Current smoker: 41.8%, AOR = 3.36 (1.49-7.58)

— Former smoker: 24.8%, AOR = 0.55 (0.19-1.65)

— Never smoker: 25.2%, AOR = 1.00 (reference)

Prevalence and AOR of dental caries by exposure to secondhand smoke
at home (p value for linear trend = 0.006):

— Current smoker: 25%, AOR = 1.25 (1.04-1.50)

— Former smoker: 24%, AOR = 1.23 (0.88-1.71)

— Never smoker: 17.8%, AOR = 1.00 (reference)

Prevalence and AOR of dental caries by pack-months of exposure to
secondhand smoke at home:

— 218:27.1%, AOR = 1.33 (1.09-1.63)

- 0.1-17.9: 22.6%, AOR = 1.16 (0.93-1.44)

— None: 17.8%, AOR = 1.00 (reference)

Mean number of DMFS+dmfs and AOR for DMFS+dmfs >1 by smoking
status of parents/respondents:

— Smoker: 2.8 (mean) (p <0.001); AOR = 1.35 (p <0.05)

— Nonsmoker: 1.9 (mean) (reference)

Number and percentage of cases and controls exposed and not exposed
to secondhand smoke:

— Exposed: 871 cases (41.2%); 565 controls (27.8%)

— Not exposed: 1,244 cases (58.8%); 1,470 controls (72.2%)

¢ AOR (adjusted for race/ethnicity, age, dental insurance status,

fluoridation status, smoking status, and presence of dental sealants):
1.42 (1.03-1.53)
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Table 10.6S Continued

Study Design/population Findings
Tanaka et al. o Cross-sectional ¢ Prevalence of decayed or filled teeth and adjusted PRs by status of
2010 e Representative sample smoking in household (p <0.0001):

e 20,703 school children — Never smoker: 79.3%, PR = 1.00 (reference)

e 6-15 years of age — Former smoker: 83.4%, PR = 1.03 (1.00-1.05)

e Okinawa, Japan — Current smoker <15 cigarettes/day: 84.4%, PR = 1.04 (1.02-1.05)

— Current smoker >15 cigarettes/day: 85.5%, PR = 1.04 (1.03-1.06)
¢ Prevalence of decayed or filled teeth and adjusted PRs by pack-years of
secondhand smoking in household (p <0.0001):
— None: 79.3%, 1.00 (reference)
—0.1-2.9: 84.3%, PR = 1.03 (1.02-1.05)
— 3.0-6.9: 84.1%, PR = 1.03 (1.01-1.05)
— >7.0: 85.3%, PR = 1.04 (1.03-1.06)

Notes: AOR = adjusted odds ratio; BMI = body mass index; CI = confidence interval; dft = decayed or filled primary teeth; dmfs =
decayed, missing, or filled primary tooth surfaces; DMFS = decayed, missing, or filled permanent tooth surfaces; dmft = decayed,
missing, or filled primary teeth; ng/mL = nanogram per milliliter; pack-years = the number of years of smoking multiplied by the
number of packs of cigarettes smoked per day; PR = prevalence ratio; RR = relative risk; SES = socioeconomic status.

ap value, 2 test compared households where neither parent smoked.

bp value, x2 test compared prevalence of caries among children by mother’s smoking status in each stratum of social class.
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Table 10.14S Studies on the association between smoking and rheumatoid arthritis (RA) risk

Study Design/ population Tobacco exposure Outcome Findings
Helibvaara e 512 incident RA Never smokers, Diagnosis of RA e RR of seropositive RA was 2.6 (95% CI, 1.3-5.3)
et al. 1993 cases ex-smokers, in male ex-smokers and 3.8 (95% CI, 2.0-6.9) in
current smokers current smokers, in comparison with the men
who had never smoked
Voigt et al. e 349 incident RA Ever, never, pack- Diagnosis of RA  ® Women with >20 pack-years of smoking, RR
1994 cases years =1.5(95% CI, 1.0-2.0) compared with never
e 1,457 random smokers
controls
Silman et ® 79 monozygotic Never, ever, pack-  Diagnosis of RA e Strong association between ever smoking and
al. 1996 and 71 same-sex years RA in the monozygotic pairs, OR = 12.0 (95% CI,
dizygotic twin pairs 1.78-513), with a similar trend observed in the
who were discordant dizygotic pairs, OR = 2.5 (95% CI, 0.92-7.87)
for RA
Symmons et ® 165 early (<1 year) Never, current, Diagnosis of RA e History of having ever smoked was associated
al. 1997 RA cases past with a higher risk of developing RA, OR = 1.66
e 165 controls (95% CI, 0.95-3.06)
Karlson et e 377,481 women Never, ever, pack-  Diagnosis of RA, e In age-adjusted analysis, compared with women
al. 1999 years RF status who never smoked, the RR of developing RA was
1.01 (95% CI, 0.95-1.08) among past smokers
and RR = 1.22 (95% CI, 1.16-1.28) among
current smokers
Uhlig et al. ¢ 361 recently Never, current, Diagnosis of RA, e Current smoking was an overall risk factor, OR
1999 diagnosed RA cases past RF status =1.46 (95% CI, 1.10-1.94), in men, OR = 2.38
compared to 5,851 (95% CI, 1.45-3.92), especially in men with
random controls seropositive RA, OR = 4.77 (95% CI, 2.09-10.90)
Criswell et ¢ 31,336 women Never, current, Diagnosis of RA e Compared with women who had never smoked,
al. 2002 without history of past, pack-years women who were current smokers, RR = 2.0
RA (95% CI, 1.3-2.9) or who had quit <10 years
before study baseline, RR = 1.8 (95% CI, 1.1-3.1)
were at increased risk of RA, but women who
had quit >10 years before baseline were not at
increased risk, RR = 0.9 (95% CI, 0.5-2.6)
Padyukov et e 858 RA cases Current, former, = HLA-DRBI ® RR of RF-seropositive RA = 2.8 (95% CI, 1.6-4.8)
al. 2004 e 1,048 controls nonsmoker genotyping for in never smokers with SE genes, RA = 2.4
SE alleles (95% CI, 1.3-4.6) in current smokers without

SE genes, and RA = 7.5 (95% CI, 4.2-13.1) in
current smokers with SE' genes

Smokers carrying 2 SE genes, RR of RF-
seropositive RA = 15.7 (95% CI, 7.2-34.2)
Interaction between smoking and SE genes was
significant with AP = 0.4 (95% CI, 0.2-0.7) for
smoking and any SE, AP = 0.6 (95% CI, 0.4-0.9)
for smoking and 2 SE
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Table 10.14S Continued

The Health Consequences of Smoking—50 Years of Progress

Study Design/ population Tobacco exposure Outcome Findings

Costenbader e 680 women with Never, ever, Diagnosis of RA e RR of RA was significantly elevated among

et al. 2006 incident RA and current, past, current, RR = 1.43 (95% CI, 1.16-1.75) and

103,818 women pack-years past smokers, RR =1.47 (95% CI, 1.231.76),
compared with never smokers
o Risk of RA was significantly elevated with 10

pack-years or more of smoking and increased
linearly with increasing pack-years (P trend
<.01).

Klareskog et ® 930 RA cases Never, ever, pack- HLA-DRBI ¢ In smokers, increased risk of anti-ccp positive

al. 2006 ¢ 1,126 controls years genotyping for RA in SE-negative individuals, RR = 1.5 (95% CI,

Pedersen et
al. 2006

Costenbader
et al. 2008

Karlson et
al. 2010

Keenan et
al. 2010

Mikuls et al.
2010

Bergstrom
et al.
2011

515 new (<5 yrs) RA
cases
769 controls

437 women with
incident RA and age
matched, healthy
women

439 RA cases
439 controls

549 RA cases
549 controls

605 AA RA cases
255 AA healthy
controls

290 incident RA
cases

Never, former,
current, pack-
years

Never, ever, pack-
years

Never, ever, pack-
years

Ever smoker,
Heavy smoker
(>10 pack-years)

Current, former,
never, pack-years

Current smoker,
smoker for >10
years, smoker of
>20 cigarettes/
day

SE alleles, anti-
ccp antibodies
in serum and
BAL cells

Diagnosis of RA

Diagnosis of RA

High-resolution
HLA-DRBI
genotyping for
SE alleles

Genotyping for
GSTMI-null
and GSTT1-
null, and alleles
for GSTPI and
HMOX1

SE status

Diagnosis of RA

0.8-2.6), 1 SE copy increased RR = 6.5 (95% CI,
3.8-11.4) and 2 SE copies increased RR = 21.0
(95% CI, 11.0-40.2)

In nonsmokers, RR was 3.3 (95% CI, 1.8-5.9)
with 1 SE copy and 5.4 (95% CI 2.7-10.8) with 2
SE copies

Tobacco smoking, OR = 1.65 (95% CI, 1.03—
2.64; for >20 vs. 0 pack-years) was selectively
associated with risk of anti-CCP-positive RA

PTPN22 was associated with increased RA risk,
pooled OR in multivariable dominant model =
1.46 (95% CI, 1.02-2.08)

Significant multiplicative interaction between
PTPN22 and smoking for more than 10 pack-
years was observed (P = 0.04).

Strong additive interaction, AP = 0.50 (p <0.001)
and significant multiplicative interaction (p =
0.05) were found between heavy smoking and
any HLA-SE in seropositive RA risk

Highest risk was in heavy smokers with double
copy HLA-SE, OR = 7.47 (95% CI, 2.77- 20.11)

For the risk of all RA, multiplicative (p = 0.05)
and additive, AP = 0.53 (P = 0.0005) interactions
between the GSTTI-null polymorphism and ever
smoking and multiplicative interactions (P =
0.05) between HMOX1 and ever smoking were
observed

Significant additive interaction between SE
status and heavy smoking (=10 pack-years) in RA
risk, AP =0.58 (p = 0.007) with an AP = 0.47 (p =
0.006) between SE status and ever smoking

Current smoking associated with RA, OR = 1.79
(95% CI, 1.32-2.42)
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Table 10.14S Continued

Study Design/ population Tobacco exposure Outcome Findings
de Hair et e 55 persons at risk Ever smoker, Diagnosis of RA e Smoking was associated with development of
al. 2012 for developing RA never smoker RA, HR = 9.6 (95% CI, 1.3-73.0)
followed for average
of 13 months
Mikuls et al. e 727 AA early RA (<2  Current, former,  Genotyping e Significant additive interactions between heavy
2012 yrs) cases compared  never, heavy for drug- smoking and NAT2 SNPs rs9987109 (Padditive =
to 262 AA non-RA smoker >10 pack- metabolizing 0.000003) and rs1208 (Padditive = 0.00001)
controls years enzymes, e Attributable proportion due to interaction
Diagnosis of RA ranged from 0.61-0.67
Nielsen et ¢ 9,712 people Pack-years RF status, e High (>100 IU/mL) RF positivity was associated
al. 2012 without RA Development with 10-year risk of developing RA, HR = 39
of RA (95% CI, 18-85), especially if smoker
Too et al. ¢ 1,076 RA cases and Ever, never Genotyping for e SE alleles and smoking were associated with
2012 1,612 matched SE, anti-ccp increased risk of developing anti-ccp positive RA,
controls antibodies, OR SE alleles = 4.7 (95% CI, 3.6-6.2)
diagnosis of RA e OR smoking = 4.1 (95% CI, 1.9-9.2)
Bergstrom e 172 RA cases Current Diagnosis of RA e Ever smoking increased likelihood of having RA,
etal. 2013 compared to age regular smoker, OR =2.02 (95% CI, 1.31-3.12)
and sex matched occasional

controls

smoker, former
smoker, never
smoker

Note: AA = African American; Anti-ccp = anticyclic citrullinated peptide; AP = attributable proportion; BAL = bronchoalveolar lavage;
CI = confidence interval; HR = hazard ratio; IU/mL = international units per milliliter; OR = odds ratio; RF = rheumatoid factor;
RR = relative risk; SE = standard error; SNPs = single nucleotide polymorphisms.
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Table 10.15S Studies on the association between smoking and rheumatoid arthritis (RA) severity

Tobacco
Study Population exposure Outcome Findings
Saag et al. e 336 RA patients Current, Larsen score, RF e Pack-years of cigarette smoking was significantly
1997 former, never,  positivity, and associated with RF positivity, radiographic
pack-years presence of nodules erosions, and nodules
Wolfe 2000 ¢ 610 RA patients Nonsmoker, Complete joint ¢ RF concentration and nodule formation were
former, examination, linearly related to the number of years smoked
smoker, pack-  health status ¢ Nonlinear relationships were found between
years questionnaires, smoking and Larsen score and pulmonary illness
RF values, Larsen
score, nodules
Mattey et al. e 164 women with  Past, current, = HAQ score, Larsen’s e Ever having smoked was associated with a worse
2002 established RA never, pack- score radiographic and functional outcome than was
years never having smoked
¢ Both past and current smoking were associated
with increased disease severity
Turesson et al. @ 609 RA patients Ever, never Presence of extra- e Main predictor of severe extra-articular
2003 articular disease manifestations was smoking at RA diagnosis
Papadopoulos  ® 293 early RA (<2  Current, DAS-28, Larsen’s e Smoker patients had higher DAS-28, and higher
et al. 2005 years) patients ex-smokers, score, presence of Larsen’s score as compared to nonsmokers at
nonsmokers nodules diagnosis and at follow-up
e Smokers more frequently had rheumatoid
nodules than the ex-smokers and nonsmokers
Nyhall-Wahlin e 112 patients with  Current, Presence of nodules e Strong association between smoking and
et al. 2006 RA nodules former, rheumatoid nodules in early seropositive
nonsmoker rheumatoid arthritis
Finckh et al. e 2,004 RA patients Nonsmoker, Ratingen score ¢ Radiographic joint damage progressed at a
2007 smoker, pack- similar rate in current smokers and nonsmokers
years e Smoking intensity was associated with a
significant inverse dose-response
e Heavy smokers (>1 pack-day) progressed
significantly less than nonsmokers or moderate
smokers
Mikuls et al. e 300 African Current, IgA RF serum e Current smokers were approximately twice as
2008 American early former, never,  concentration, likely as never smokers to have higher IgA-RF
RA (<2 years) pack-years nodules concentrations and nodules
patients
Kim et al. e 405 RA patients Smoker (past  Presence of extra- e Smoking was closely associated with extra-
2008c or current), articular disease articular manifestation

Naranjo et al.
2010

e 7,307 RA patients

nonsmoker

Never, former,
current

DAS-28, RF,
nodules, erosions

¢ Ever smokers were more likely to be RF-positive

Rheumatoid nodules were more frequent in ever
smokers

Erosive arthritis and extra-articular disease were
similar in all smoking categories

Mean DAS28 was similar in nonsmokers vs.
those who had ever smoked

Other Specific Outcomes  S-403



Surgeon General’s Report

Table 10.15S Continued

Tobacco
Study Population exposure Outcome Findings
Ruiz-Esquide  ® 156 early RA (<2  Never, ever, Disease activity ¢ No difference in disease activity between smokers

et al. 2011 years) patients

Andersson et e 1,460 early
al. 2012 RA (<2 years)
patients

Moura et al. ® 262 RA patients
2012

Soderlin et al. e 1,421 RA patients
2013

past, current

Smoker,
nonsmoker,
pack-years

Smoker,
nonsmoker

Secondhand
smoke

(EULAR), Larsen
score,

Disease activity
(EULAR response),
comorbidities, death

Presence of extra-
articular disease

Disease activity
(EULAR response)

and nonsmokers
e Current smoking associated with radiographic
progression of disease

¢ No difference in EULAR responses between
smoking groups but high risk of cardiovascular
mortality and morbidity in smokers with RA

e Current smoking correlated with presence of
extra-articular disease

¢ No association between secondhand exposure
and disease activity

Note: DAS-28 = disease activity scale 28; EULAR = European League Against Rheumatism; HAQ = health assessment questionnaire;
IgA = immunoglobulin A; RF = rheumatoid factor; RR = relative risk; SE = standard error.
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Table 10.16S Studies on the association between smoking and rheumatoid arthritis (RA) treatment response

Study Population Tobacco exposure Outcome Findings
Hyrichetal. e 2,879 patients receiving Current smoker EULAR disease e Current cigarette smoking was associated
2006 infliximab or etanercept response with lower response rate among patients
receiving infliximab, OR = 0.77 (95% CI,
0.60-0.99)
Inokuma et e 5,043 RA patients on Smoking history  Leflunomide e Smoking is a risk factor for developing
al. 2008 leflunomide lung injury leflunomide-associated lung injury, OR = 3.12
Westhoff et * 896 early RA patients Never, quit before  Drug need e Current RF+ smokers had taken more
al. 2008 RA onset, smoked DMARD combinations (35.8%) or biologics
continuously, (14.9%) than RF+ previous smokers (29.9%
pack-years and 11.2%, respectively) and RF+ never
smokers (20.3% and 8.1% respectively), p =
0.022 for DMARDs and p = 0.105 for biologics
Mattey et al. e 154 RA patients starting Never, past, EULAR disease e Increasing trend of no response with
2009 anti-TNF drug current, pack- response increasing pack-years at 3 and 12 months (p
years trend = 0.008 and 0.003, respectively)
e DAS28 was inversely associated with number
of pack-years (r = —0.28; p = 0.002)
Abhishek et ® 395 RA patients Current, EULAR disease e Current smoking reduced the chance of
al. 2010 starting their first anti-  ex-smoker, response achieving at least a moderate response on the
TNF drug nonsmoker EULAR response criteria when compared with
nonsmokers, AOR = 0.20 (95% CI, 0.05-0.83;
p =0.03)
Saevarsdottir e 535 early RA patients Current, past, EULAR disease ® Compared with never smokers, current
et al. 2011 starting MTX and anti-  never response smokers were less likely to achieve a good
TNF drug response at 3 months following the start of
MTX (27% vs. 36%; P = 0.05) and at 3 months
following the start of anti-TNF drugs (29% vs.
43%; p = 0.03)
Canhdo etal. e 617 RA patients Ever, never EULAR disease ® Smoking was negatively associated with good
2012 starting their first anti- response disease response, OR = 0.98 (95% CI, 0.55—
TNF drug 1.71; p = 0.009)
Khan et al. e 150 RA patients Current, DAS28 score ¢ Never smokers had the highest falls in DAS28
2012 receiving rituximab previous, never scores (mean 2.72, SD 0.94)
e Previous smokers had fewer falls (mean 1.49,
SD 0.92)
e Current smokers the least falls (mean 0.63,
SD 1.09; p<0.001 by one-way analysis of
variance)
Soderlin et ® 934 RA patients Current, EULAR disease e Current smoking was predictive of poor
al. 2012 starting their first anti-  previous, never, response response, OR = 0.53 (95% CI, 0.32-0.87; p =
TNF drug pack-years 0.012)

Note: AOR = adjusted odds ratio; CI = confidence interval; DAS-28 = disease activity scale 28; DMARD = Disease-Modifying
Antirheumatic Drug; EULAR = European League Against Rheumatism; MTX = methotrexate; OR = odds ratio; pack-years = the
number of years of smoking multiplied by the number of packs of cigarettes smoked per day; RF = rheumatoid factor; SD = standard

deviation; TNF = tumor necrosis factor.
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Table 10.17S Studies on the association between smoking and systemic lupus erythematosus (SLE) risk

Study

Population

Tobacco exposure

Outcome

Findings

Nagata et al. 1995

Sanchez-Guerrero
et al. 1996

Hardy et al. 1998

Cooper et al. 2001

Ghaussy et al.
2001

Bengtsson et al.
2002

Formica et al.
2003

Miot et al. 2005

Cooper et al. 2010

Kiyohara et al.

2012a

Kiyohara et al.
2012b

e 282 female SLE
cases
e 292 controls

¢ 106,391 women

150 SLE cases
300 controls

265 SLE cases
355 controls

125 SLE cases
125 controls

85 SLE cases
205 controls

67 new female
SLE cases
compared to
matched survey
participants

57 DLE cases
215 healthy
controls

258 SLE cases
263 controls

171 female SLE
cases

492 healthy
controls

151 female SLE
cases

21 female
controls

Never, past,
current

Never, past,
current, pack-
years

Never, ex-smoker,
current

Never, former,
current

Never, ex-smoker,
current

Nonsmoker,
smoker, pack-
years

Never, past,
current, pack-
years

Nonsmokers,
smokers

Never, former,
current

Nonsmokers,
former, current

Nonsmokers,
former, current

Diagnosis of
SLE

Diagnosis of
SLE

Diagnosis of
SLE

Diagnosis of
SLE

Diagnosis of
SLE

Diagnosis of
SLE

Diagnosis of
SLE

Diagnosis of
DLE

Diagnosis of
SLE

Diagnosis of
SLE

Diagnosis
of SLE,
genotyping
for CYPIAI
154646903
and GSTM1

Risk of SLE was significantly increased for
current smokers, age-adjusted OR = 2.31 (95%
CI, 1.34-3.97)

Age-adjusted RR of SLE showed no relation to
smoking status: compared with never smokers,
current smokers RR = 1.09 (95% CI, 0.66-1.80)
and past smokers RR = 0.91 (95% CI, 0.54-1.55)

Current smokers had a significantly increased
risk of development of SLE compared with never
smokers, OR = 1.95 (95% CI, 1.14-3.31)

No association with smoking history and risk of
developing SLE, OR = 1.1 (95% CI, 0.7-1.7) for
current smokers, or former smokers, OR = 0.6
(95% CI, 0.4-1.0), compared to never smokers

Smoking before SLE diagnosis and ex-smoking
before SLE diagnosis significantly increased the
risk of development of SLE, OR = 6.69 (95% CI,
2.59-17.28; p <0.001) OR = 3.62 (95% CI, 1.22—
10.70; p = 0.02, respectively)

Suggested association with increased SLE risk
was seen for smoking, OR = 1.8 (95% CI, 0.9-3.6)

IRR for current and past smoking = 1.6 (95% CI,
0.8-3.3)

Risk was greater for women who began smoking
before age 19 years, IRR = 1.9 (95% CI, 1.0-3.6)

Higher smoking prevalence noted in DLE cases
(84.2%) than controls (33.5%), and the adjusted
OR was 14.4 (95% CI, 6.2-33.8; multiple logistic
regression, p <0.01)

Smoking status not associated with SLE risk, OR
=1.2 (95% CI, 0.7-2.3) for former smokers and
OR = 0.8, (95% CI, 0.6-1.2) for current smokers,
compared to never smokers

Compared with nonsmoking, current smoking
was significantly associated with increased risk of
SLE, OR = 3.06 (95% CI, 1.86-5.03)

Smokers with CC genotype of CYPIAI rs4646903
were significantly associated with increased risk
of SLE, OR = 9.72 (95% CI, 2.73-34.6)

Smokers with combined CYPIAI rs4646903/
GSTMI ‘at-risk’ genotype were significantly
associated with increased risk of SLE, OR = 17.5
(95% CI, 3.20-95.9)
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Table 10.17S Continued

Study Population Tobacco exposure Outcome Findings

Ekblom-Kullberg e 223 SLE cases Never, ever, past, Diagnosis of ¢ In women with a history of daily smoking for

etal. 2013 ¢ 1,538 controls current, daily, SLE more than 1 year, OR for SLE = 1.45 (95% CI,
occasional 1.07-1.97), in current daily smokers as compared

to never smokers, OR = 1.55 (1.00-2.40), and

in ex-smokers vs. never smokers OR = 1.80

(1.15-2.83)

Number of men with SLE, who smoked >100

cigarettes during their lifetime was higher than

in male controls (p = 0.026)

Note: CI = confidence interval; DLE = discoid lupus erythematosus; IRR = incidence rate ratio; OR = odds ratio; RR = relative risk.
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Table 10.18S Studies on the association between smoking and systemic lupus erythematosus (SLE) severity

and manifestations

Study Population Tobacco exposure Outcome Findings

Ward and e 160 adults Nonsmoker, Development of ESRD e Smoking status at onset of nephritis was

Studenskil992 with SLE former, current strongly associated with differences in time

nephritis to development of ESRD with a median

time of developing ESRD at 146 months for
smokers and 273 months for nonsmokers

Ghaussey et al. e 111 SLE Never, ex-smoker, SLEDAI e Current smokers demonstrated significantly

2003 cases current higher SLEDAI scores than ex-smokers and
never smokers

Calvo-Alén et e 570 SLE Never, ever Presence of thrombotic e Smoking is a significant risk factor for

al. 2005 cases event thrombosis

Freemer etal. e 410 SLE Never, former, Serum dsDNA e Significantly higher risk of dsDNA

2006 cases current antibodies seropositivity in current smokers than
former or never smokers

Kaiser et al. e 1930 SLE Never, ever Presence of thrombotic e Smoking was a significant risk factor for

2009 cases event thrombosis

Turchin et al. e 276 SLE Never, past, Cumulative cutaneous e Current smoking is associated with scarring

2009 cases current damage scores and active lupus rash

Barta et al. e 181 women Never, past, Health related quality e Smokers more likely to have poor

2010 with SLE current of life health related quality of life compared to
nonsmokers

Piette et al. e 218 CLE or Never, past, Disease severity, e Current smokers with SLE had worse

2012 SLE cases current response to treatment, disease and worse quality of life than

quality of life nonsmokers
Bourré-Tessier e 1,346 SLE Never, ever, past, SLEDAI-2K, cutaneous e Current smoking was associated with active
et al. 2013 cases current, pack- ACR criteria rash, as recorded by the SLEDAI-2K, OR

years

=1.63 (95% CI, 1.07-2.48) for current vs.
noncurrent smokers, and OR = 1.68 (95%
CI, 1.08-2.60) for current vs. never smokers
Ever smoking was associated with the
presence of cutaneous ACR criteria, OR =
1.50 (95% CI, 1.22-1.85)

Association driven by discoid rash,

OR =2.36 (95% CI, 1.69-3.29) and
photosensitivity, OR = 1.47 (95% CI,
1.11-1.95)

Higher pack-years was associated with the
presence of active rash among current
smokers, RR/5 pack-years = 1.17 (95% CI,
1.06-1.29).

Note: ACR = American College of Radiology; CI = confidence interval; CLE = cutaneous lupus erythematosus;
dsDNA = double-stranded DNA; ESRD = end stage renal disease; pack-years = the number of years of smoking multiplied by the
number of packs of cigarettes smoked per day; OR = odds ratio; RR = relative risk; SLEDAI = systemic lupus erythematosus disease

activity index.
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Table 10.19S Studies on smoking and systemic lupus erythematosus (SLE) treatment response

Study Population Tobacco Exposure Outcome Findings

Wahie et e 200 cases with DLE ~ Nonsmoker, Clinical response to ¢ No significant difference in response rate

al. 2011 (11 with SLE) on smoker hydroxychloroquine between nonsmokers compared with smokers
hydroxychloroquine (OR = 0.78; 95% CI: 0.43-1.45; p = 0.27)

Jewell and e 61 cases (47 DLE, Nonsmoker, ex- Skin disease e A significant difference (p <.0002) in

McCauliffe 14 SCLE) smoker, smoker, response to therapy antimalarial response rate was observed for

2000 pack-years smokers (40%) vs. nonsmokers (90%)

Note: CI = confidence interval; CLE = cutaneous lupus erythematosus; DLE = discoid lupus erythematosus; ESRD = end stage renal
disease; OR = odds ratio; pack-years = the number of years of smoking multiplied by the number of packs of cigarettes smoked per
day; SCLE = subacute cutaneous lupus erythematosus.
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Table 10.21S Characteristics of the studies on the effects of former smoking on Crohn’s disease or ulcerative colitis

Study

Design/Population

Effect estimate (CI)

Adjustments for current smoking

effect estimate

Harries et al.
1982

Thornton et
al. 1985

Franceschi et
al. 1987

Funakoshi et
al. 1987

Tobin et al.
1987

Lindberg et al.

1988

Persson et al.
1993

Tragnone et
al. 1993

Reif et al.
1995

Breslin et al.
1997

Fich et al.
1997

e Case control

e Prevalent Crohn’s disease

e 80 cases

e United Kingdom

e Case control

e Prevalent Crohn’s disease

e 9 cases

e United Kingdom

e Case control

e Prevalent Crohn’s disease

® 44 cases
e Italy

e Case control

e Prevalent Crohn’s disease

e 20 cases
e Japan

e Case control

e Prevalent Crohn’s disease

® 68 cases

e United Kingdom

e Case control

e Prevalent Crohn’s disease

e 53 cases
e Sweden

e Case control

e Prevalent Crohn’s disease

e 38 cases
e Sweden

e Prospective cohort
¢ Incident Crohn’s disease

e 23 cases
e [taly

e Case control

e Prevalent Crohn’s disease

e 30 cases
e Israel

e Case control

e Prevalent Crohn’s disease

® 79 cases
e Ireland

e Case control

e Prevalent Crohn’s disease

® 61 cases
e Israel

e Former smoking: 1.63 (0.93-2.88)

¢ Former smoking: 5.43 (0.42-69.67)

e Former smoking: 3.50 (1.50-8.00)

¢ Former smoking: 0.82 (0.04-15.37)

e Former smoking: 3.58 (1.82-7.06)

e Former smoking: 1.90 (0.80-4.30)

e Former smoking: 1.20 (0.50-3.10)

e Former smoking: 1.03 (0.26-4.19)

¢ Former smoking: 2.06 (0.47-8.96)

e Former smoking: 0.81 (0.44-1.50)

¢ Former smoking: 0.64 (0.21-1.93)

Age, gender, education or social class,

body mass index, other

Age, gender, location, region or center

Age, other

Other Specific Outcomes
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Table 10.21S Continued

Adjustments for current smoking

Study Design/Population Effect estimate (CI) effect estimate
Corrao et al. e Case control e Former smoking: 1.70 (0.90-3.30)  Age, gender, location, region or center
1998 e Incident Crohn’s disease
e 147 cases
o Italy
Koutroubakis e Case control e Former smoking: 2.59 (0.92-7.31)
et al. 1999 e Prevalent Crohn’s disease
e 41 cases
e Greece
Reif et al. e Case control ¢ Former smoking: 1.19 (0.75-1.90)  Age, gender, education or social class,
2000 e Prevalent Crohn’s disease location, region or center
e 197 cases
e Israel

Lopez Ramos e Case control

et al. 2001 e Prevalent Crohn’s disease
e 134 cases
e Spain

Jones et al. e Case control

2006 e Prevalent Crohn’s disease
® 6 cases
e United Kingdom

Tuvlin et al. e Case series

2007 e Prevalent Crohn’s disease

e 142 cases
e United States

Carlens et al. e Prospective cohort

2010 ¢ Incident Crohn’s disease
e 228 cases
e Sweden

Gearry et al. e Case control

2010 e Prevalent Crohn’s disease
® 638 cases

e New Zealand

e Case control

e Prevalent Crohn’s disease
e 160 cases

e Denmark

Andersen et
al. 2011

Hansen et al. e Case control

2011 e Prevalent Crohn’s disease
e 123 cases
e Denmark

Habashneh et
al. 2012

e Case control

e Prevalent Crohn’s disease
e 28 cases

e Jordan

e Former smoking: 0.23 (0.07-0.74)

e Former smoking: 4.35 (0.39-30.41)

e Former smoking: 0.89 (0.48-1.64)

e Former smoking: 1.30 (1.00-1.80)

e Former smoking: 0.91 (0.65-1.27)

e Former smoking: 0.84 (0.57-1.23)

¢ Former smoking: 0.63 (0.31-1.29)

e Former smoking: 1.37 (0.39-4.79)

Age, gender, education or social class,
tonsillectomy or appendectomy,

oral contraceptives or hormone
replacement therapy

Age, location, region or center, other

Age, gender, race or ethnicity,
education or social class, family history
of inflammatory bowel disease

Age, gender, race or ethnicity, location,
region or center, tonsillectomy or
appendectomy, oral contraceptives or
hormone replacement therapy, coffee
or tea, diet
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Table 10.21S Continued

Adjustments for current smoking

Study Design/Population Effect estimate (CI) effect estimate
Vessey et al. e Prospective cohort ¢ Former smoking: 0.79 (0.10-6.52)
1986 e Incident Crohn’s disease

e Females

e 7 cases

e United Kingdom

Lashner et al. e Prospective cohort e Former smoking: 2.50 (0.51-12.20) Age, gender
1989 e Prevalent Crohn’s disease

¢ Females

e 32 cases

e United States

Sandler et al. e Case control e Former smoking: 1.42 (0.70-2.89)
1992 e Prevalent Crohn’s disease

e Females

e 102 cases

e United States

Katschinski et e Case control e Former smoking: 0.69 Age, oral contraceptives or hormone
al. 1993 e Prevalent Crohn’s disease e (0.11-4.40) replacement therapy

e Females

® 43 cases

e Germany

Boyko et al. e Case Control e Former smoking: 1.65 (0.75-3.61)
1994 e Prevalent Crohn’s disease

¢ Females

e 52 cases

e United States

Higuchi et al. e Prospective cohort e Former smoking: 1.35 (1.05-1.73)  Age, gender, body mass index,
2012 e Incident Crohn’s disease oral contraceptives or hormone
e Females replacement therapy
e 261 cases

e United States

Harries et al. e Case Control e Former smoking: 1.50 (0.94-2.40)
1982 e Prevalent ulcerative colitis

e Females

e 174 cases

e United Kingdom

Jick and e Case control e Former smoking: 1.16 (0.77-1.76)  Age, gender, location, region or center
Walker 1983 e Prevalent ulcerative colitis
e 176 cases

e United States

Logan et al. e Case Control e Former smoking: 1.69 (0.99-2.90)  Age, gender, location, region or center
1984 e Prevalent ulcerative colitis
e 103 cases

e United Kingdom

Thornton et e Case Control e Former smoking: 9.92 (1.89-51.93)
al. 1985 e Prevalent ulcerative colitis
® 26 cases

e United Kingdom

Other Specific Outcomes  S-429
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Table 10.21S Continued

Adjustments for current smoking

Study Design/Population Effect estimate (CI) effect estimate
Boyko et al. e Nested case control e Former smoking: 2.00 (1.10-3.80)  Age, gender, alcohol, coffee or tea
1987 e Prevalent ulcerative colitis

Franceschi et
al. 1987

Funakoshi et
al. 1987

Tobin et al.
1987

Lindberg et al.

1988

Lorusso et al.
1989

Higashi et al.
1991

Samuelsson et

al. 1991

Sandler et al.
1992

Persson et al.
1993

Srivasta et al.
1993

e 167 cases
e United States

e Case control

e Prevalent ulcerative colitis
® 98 cases

o [taly

e Case control

e Prevalent ulcerative colitis
® 92 cases

e Japan

e Case control

e Prevalent ulcerative colitis
e 126 cases

e United Kingdom

e Case control

e Prevalent ulcerative colitis
e 151 cases

e Sweden

e Case control

e Prevalent ulcerative colitis
e 84 cases

o [taly

e Case control

e Prevalent ulcerative colitis
e 35 cases

e Japan

e Case control

e Prevalent ulcerative colitis
e 167 cases

e Sweden

e Case control

e Prevalent ulcerative colitis
e 133 cases

e United States

e Case control

e Prevalent ulcerative colitis
® 56 cases

e Sweden

e (Case series

e Prevalent ulcerative colitis
e 108 cases

e United Kingdom

e Former smoking: 2.70 (1.50-4.90)

¢ Former smoking: 0.89 (0.37-2.16)

e Former smoking: 1.17 (0.67-2.04)

e Former smoking: 2.30 (1.40-3.90)

e Former smoking: 2.30 (0.50-10.00)

e Former smoking: 0.50 (0.02-6.98)

¢ Former smoking: 0.76 (0.35-1.63)

e Former smoking: 1.31 (0.68-2.52)

¢ Former smoking: 1.50 (0.70-3.40)

e Former smoking: 0.86 (0.55-1.32)

Age, gender, education or social class,
body mass index, other

Age

Age, gender, location, region or center

Age, gender, education or social class

Age, gender, location, diet, other

Age, gender, education or social class

Age, other

Age, gender
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The Health Consequences of Smoking—50 Years of Progress

Study

Design/Population

Effect estimate (CI)

Adjustments for current smoking
effect estimate

Tragnone et
al. 1993

EGRCIBD-
Japan 1994

Nakamura and
Labarthe 1994

Rutgeerts et
al. 1994

Silverstein et
al. 1994

Reif et al.
1995

Breslin et al.
1997

Fich et al.
1997

Minocha and
Raczkowski
1997

Corrao et al.
1998

Koutroubakis
et al. 1999

e Prospective cohort

e Incident ulcerative colitis
e 41 cases

e [taly

e Case control

e Prevalent ulcerative colitis
® 61 cases

e Japan

e Case control

e Prevalent ulcerative colitis
e 336 cases

e Japan

e Case control

e Prevalent ulcerative colitis
e 174 cases

e Belgium

e Case control

e Prevalent ulcerative colitis
e 200 cases

e United States

e Case control

e Prevalent ulcerative colitis
e 4] cases

e Israel

e Case control

e Prevalent ulcerative colitis
e 164 cases

e Jreland

e Case control

e Prevalent ulcerative colitis
® 64 cases

e Israel

e Case control

e Prevalent ulcerative colitis
e 150 cases

e United States

e Case control

e Incident ulcerative colitis
e 457 cases

e [taly

e Case control

e Prevalent ulcerative colitis
e 101 cases

e Greece

¢ Former smoking: 5.10 (1.60-16.90)

e Former smoking: 2.40 (1.00-6.00)

¢ Former smokingl1.67 (0.97-2.88)

e Former smoking: 0.26 (0.12—0.53)

e Former smoking1.37 (0.49-3.83)

e Former smoking: 1.17 (0.36-3.78)

e Former smoking1.58 (0.97-2.59)

e Former smoking: 1.32 (0.54-3.23)

e Former smoking: 0.88 (0.80-0.97)

¢ Former smoking: 3.00 (2.10-4.30)

e Former smoking: 2.54 (1.27-5.08)

Age, gender

Age, gender, location, region or center,
alcohol

Age, gender, alcohol

Age, gender, education or social class,
other

Age, gender, race or ethnicity,
tonsillectomy or appendectomy, former
smoking

Age, location, region or center,
oral contraceptives or hormone
replacement therapy, breastfeeding

Other Specific Outcomes  S-431
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Table 10.21S Continued

Adjustments for current smoking

Study Design/Population Effect estimate (CI) effect estimate
Reif et al. e Case control ¢ Former smoking: 1.73 (1.14-2.65)  Age, gender, education or social class,
2000 e Prevalent ulcerative colitis location, region or center

e 239 cases

e Israel

Lopez Ramos e Case control

et al. 2001 e Prevalent ulcerative colitis
e 153 cases
e Spain

Abraham et al. e Case control

2003 e Prevalent ulcerative colitis
® 90 cases
e Australia

Jones et al. e Case control

2006 e Prevalent ulcerative colitis
e 18 cases
e United Kingdom

Brant et al. e Case control

2007 e Prevalent ulcerative colitis
e 121 cases
e Canada

Jiang et al. e Case control

2007 e Prevalent ulcerative colitis
e 152 cases
e China

e Case series

e Prevalent ulcerative colitis
e 205 cases

e United States

Tuvlin et al.
2007

e Case control

e Prevalent ulcerative colitis
e 167 cases

e Spain

Sicilia et al.
2008

Carlens et al. e Prospective cohort

2010 ¢ Incident ulcerative colitis
e 427 cases
e Sweden

Gearry et al. e Case control

2010 e Prevalent ulcerative colitis

® 653 cases
e New Zealand

e Case control

e Prevalent ulcerative colitis
e 409 cases

e Denmark

Andersen et
al. 2011

e Former smoking: 1.03 (0.63-1.67)

¢ Former smoking: 3.45 (1.62-7.35)

e Former smoking: 4.38 (1.34-12.66)

e Former smoking: 1.90 (1.10-3.30)

e Former smoking: 6.24 (1.75-22.20)

e Former smoking: 1.50 (0.86-2.64)

e Former smoking: 1.10 (0.68-1.79)

e Former smoking: 1.50 (1.20-1.80)

¢ Former smoking: 1.53 (1.14-2.25)

e Former smoking: 1.73 (1.33-2.25)

Age, gender, education or social class,
tonsillectomy or appendectomy,

oral contraceptives or hormone
replacement therapy

Age, gender, race or ethnicity, location,
region or center, family history of
inflammatory bowel disease

Age, gender, family history of
inflammatory bowel disease,
tonsillectomy or appendectomy,
alcohol, coffee or tea, diet

Age, location, region or center, other

Age, gender, race or ethnicity,
education or social class, family history
of inflammatory bowel disease
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Table 10.21S Continued

Adjustments for current smoking

Study Design/Population Effect estimate (CI) effect estimate
Hansen et al. e Case control e Former smoking: 0.94 (0.51-1.74)  Age, gender, race or ethnicity, location,
2011 e Prevalent ulcerative colitis region or center, tonsillectomy or
e 144 cases appendectomy, oral contraceptives or
e Denmark hormone replacement therapy, coffee
or tea, diet
Vessey et al. e Prospective cohort e Former smoking: 0.47 (0.18-1.25
1986 ¢ Incident ulcerative colitis
e Females
e 24 cases

Lashner et al.
1990

Boyko et al.
1994

Higuchi et al.
2012

Lee et al. 1996

e United Kingdom

e Case control e Former smoking: 3.59 (0.64-20.00
e Prevalent ulcerative colitis

e Females

e 43 cases

e United States

e Case control e Former smoking: 2.20 (1.40-3.44
¢ Incident ulcerative colitis

e Females

® 163 cases

e United States

e Prospective cohort e Former smoking: 1.56 (1.26-1.93
¢ Incident t ulcerative colitis

¢ Females

e 357 cases

e United States
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Source: Epidemiology Group of the Research Committee of Inflammatory Bowel Disease in Japan 1994 (EGRCIBD).
Note: CI = confidence interval.
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